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CLAIMS 

[Claim(s)] 

[Claim l] As essential element, 0.2 - 3.0% (it is below the same mass%) of Si, 0.2 - 3.0% of Mg is included. 0.01 - 0.5% of 
Mn, 0.01 - 0.5% of Cr(s), One sort of 0.01 - 0.5% of Zr and 0.001 - 0.5% of Ti or two sorts or more are included. 
Furthermore, Cu 0 - 2.5%, 0 - 0.2% of Sn, Zn 0 - 2.0% One sort or two sorts or more are included. The direct casting rolled 
plate of aluminum alloy with which Fe is regulated to 1.0% or less, and the remainder consists of aluminum and an 
unescapable impurity Furthermore, it is the cold-rolled board and the diameter of the maximum crystal grain of the metal 
texture of the board is 100. mum Mg2Si which it is the following and the surface section followed The total length over 
coupling faces of a compound is 50 micrometers. aluminum-Mg-Si system alloy board characterized by being the following. 
[Claim 2] 0.2 - 3.0% of Si and 0.2 - 3.0% of Mg are included as essential element. 0.01 - 0.5% of Mn, 0.01 - 0.5% of Cr(s), 
0.01 - 0.5% of Zr, One sort of 0.001 - 0.5% of Ti or two sorts or more are included, further Cu 0 - 2.5%, 0 - 0.2% of Sn, Zn 0 

- 2.0% One sort or two sorts or more are included. The pressing-down load P (ton) on the conditions with which are satisfied 
of the following ** formula using direct casting rolling equipment according aluminum alloy molten metal which Fe is 
regulated to 1 .0% or less, and the remainder becomes from aluminum and an unescapable impurity to a congruence roll 4mm 
of board thickness Direct casting rolling is carried out at the following boards, and they are after that and 70% 15% or more 
further. It cold-rolls at the rate of rolling of the following. Then, perform solution treatment in the range of the melting 
temperature of 400 ** - material, and cooling after solution-izing is quenched below to 175 ** with the cooling rate more than 
2 **/s. It reheats to 180 - 320 ** after that, maintenance for 0 - 25 minutes is performed, and it is the diameter of the 
maximum crystal grain of the metal texture of the board 100 mum Mg2Si which the surface section followed the following It 
is 50 micrometers about the total length over coupling faces of a compound. The manufacture method of the aluminum-Mg-Si 
system alloy board characterized by considering as the following. 

** :P. >=5.8 xl0-6, t, w, and Dl/2, v, and exp It corrects (1600/(T+273)} and (R/100) -0.5. t:appearance side - board 
thickness (mm) w:appearance - skin temperature ( *+) of side plate width-of-face (mm) D:roll diameter (mm) v:roll 
peripheral speed (mpm) and T:appearance side plate Rate (%) of Rxold-rolling [Claim 3] At aluminum alloy molten metal 
according to claim 2 and rolling conditions, and the same conditions, it is 4mm of board thickness. Direct casting rolling is 
carried out at the following boards. Furthermore, after that and 15% It is 70% above. Solution treatment is continuously 
cold-rolled and performed in the range of the melting temperature of 400 ** - material at the rate of rolling of the following. 
Cooling after solution-izing is quenched to the range of 40 - 175 ** with the cooling rate more than 2 **/s. It rolls round tn the 
shape of a coil at the aforementioned temperature, and is the diameter of the maximum crystal grain of the metal texture of the 
board 100 mum Mg2Si which the surface section followed the following It is 50 micrometers about the total length over 
coupling faces of a compound. The manufacture method of the aluminum-Mg-Si system alloy board characterized by 
considering as the following. 

[Claim 4] 0.2 - 3.0% of Si and 0.2 - 3.0% of Mg are included as essential element. 0.01 - 0.5% of Mn, 0.01 - 0.5 /o ot Lr(s), 
0 01 -0 5% of Zr One sort of 0.001 - 0.5% of Ti or two sorts or more are included, further Cu 0 - 2.5%, 0 - 0.2% of Sn, Zn 0 

- 2.0% One sort or two sorts or more are included. The pressing-down load P (ton) on the conditions with which are satisfied 
of the following ** formula using direct casting rolling equipment according aluminum alloy molten metal which Fe is 
regulated to 1 0% or less, and the remainder becomes from aluminum and an unescapable impurity to a congruence roll 4mm 
of board thickness Carry out direct casting rolling at the following boards, and it cold-rolls at 70% or more of rate of rolling 
after that further Then, perform solution treatment in the range of the melting temperature of 400 ** - material, and cooling 
after solution-izing is quenched below to 175 ** with the cooling rate more than 2 **/s. It reheats to 180 - 320 ** after that, 
maintenance for 0 - 25 minutes is performed, and it is the diameter of the maximum crystal gram of the metal texture of the 
board 100 mum Mg2Si which the surface section followed the following It is 50 micrometers about the total length over 
coupling faces of a compound. The manufacture method of the aluminum-Mg-Si system alloy board characterized by 
considering as the following. 

** P >=2.9 xl0-6, t, w, and Dl/2, v, and exp It corrects {1600/(T+273)} and (R/100) -0.5. tappearance side ~ board 
thickness (mm) w:appeaVance -- skin temperature ( **) of side plate width-of-face (mm) D:roll diameter (mm) v:roll 
peripheral speed (mpm) and T:appearance side plate Rate (%) of Rxold-rolling [Claim 5] At aluminum alloy molten metal 
according to claim 4 and rolling conditions, and the same conditions, it is 4mm of board thickness. Direct casting rolling is 
carried out at the following boards. Furthermore, after that and 70% Solution treatment is continuously cold-rolled and 
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performed in the range of the melting temperature of 400 ** - material at the above rate of rolling. Cooling after solution-izing 
is quenched to the range of 40 - 175 ** with the cooling rate more than 2 **/s. It rolls round in the shape of a coil at the 
aforementioned temperature, and is the diameter of the maximum crystal grain of the metal texture of the board 100 mum 
Mg2Si which the surface section followed the following It is 50 micrometers about the total length over coupling faces of a 
compound. The manufacture method of the aluminum-Mg-Si system alloy board characterized by considering as the 
following. 

[Claim 6] 4mm of board thickness The manufacture method of the aluminum-Mg-Si system alloy board according to claim 2 
to 5 characterized by homogenizing maintenance for 2 to 24 hours (heating and a cooling rate 30 - 100 ** / time), and 
cold-rolling after that at the temperature below 580 ** after carrying out direct casting rolling at the following boards and 
rolling this round in the shape of a coil. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the aluminum-Mg-Si system alloy board 
manufactured with direct casting rolling which can manufacture the aluminum-Mg-Si system alloy board excellent in printing 
hardenability with little aging, and the rolled plate of the suitable aluminum-Mg-Si system alloy for the fabrication still more 
specifically used for bending fabrication of autoparts, home electronics, etc., press forming, etc. about the manufacture 
method with a cheap manufacturing cost compared with the conventional technology, and cold rolling, and its manufacture 
method. In addition, in this specification, although all the contents of the alloying element of aluminum alloy mean mass%, 
they are only describing this as %. 
[0002] 

[Description of the Prior Art] The shell plate of an automobile, the chassis for household electric appliances, etc. fabricate in 
a predetermined configuration, and after an appropriate time, an age-hardening is baked, heated and carried out and they use 
as a product paint and often the aluminum-Mg-Si system alloy board which is excellent in corrosion resistance and ductility, 
and ages by heating. However, the aluminum-Mg-Si system alloy board manufactured by the conventional manufacture 
method beta' which a G.P. zone deposits in the room temperature after solution treatment, and contributes to the improvement 
in on the strength by neglect (natural aging) at it at the time of the printing heating ** - Mg2Si called In order to check the 
deposit of the strengthening phase according to an intermediate phase or it With the material which has passed for a long time 
[ after / solution treatment ], the intensity after paint / printing heating was not fully obtained. Furthermore, intensity rose with 
the deposit of a G.P. zone and ductility had also produced simultaneously the problem of falling remarkably. 
[0003] As a method of solving this problem, it is JP,05-7460,B. The reserve aging treatment after solution treatment as 
shown, and JP,04-259358,A Restoration processing as shown, the processing which combined them are devised. However, 
although it becomes possible by these processings to make the on-the-strength rise at the time of paint and printing increase, 
without spoiling ductility, when a process increases, there is a problem to which a manufacturing cost becomes high. The 
conventional aluminum-Mg-Si system alloy rolled plate for fabrication and its mold goods are manufactured as the following 
also including the manufacture method of the aforementioned improvement, namely, the ingot of alloy composition first 
predetermined in these - manufacturing - this ~ facing - and » homogenizing -- continuing - hot rolling, cold rolling (it 
anneals if needed), solution treatment, the aforementioned reserve aging treatment or restoration processing, and fabrication ~ 
high temperature aging (paint / printing heating) is carried out, and it is manufactured Thus, a manufacturing cost becomes 
high by the conventional manufacture method having a very long process, and needing a large-sized facility etc., and it is in 
the situation it cannot necessarily be said that is fit for industrial production. 

[0004] L . 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is G.P which deposits at the time of 
natural aging by room temperature neglect. It is obtaining by combining the direct casting rolling-out method for the ability 
manufacturing the aluminum-Mg-Si system alloy board for fabrication with small aging from which a zone's is suppressed, a 
strengthening phase's deposits promptly at the time of paint / printing heating, and high printing hardening is obtained by the 
low cost according to a process being very short etc., and the conventional cold rolling process. Moreover, other technical 
problems of this invention are finding out this desirable manufacture condition. In addition, as it is indicated in drawing 1 and 
drawing 2 as the direct casting rolling-out method here, a molten metal 4 is continuously supplied from a nozzle 3 between the 
congruence roll 1 and 2, and immediately after the casting solidification of a molten metal, it rolls out with the 
aforementioned congruence rolls 1 and 2, and considers as a long rolled plate and its coil directly from a molten metal. 
Although this method is generally called the Hunter process, direct rolling process, etc. unlike the method of obtaining only a 
continuous casting board, it is considered as the direct casting rolling-out method in this specification. This manufacture 
method performs between the process made into the ingot or **** currently conventionally performed at another process, a 
homogenization process, and heat, a cold rolling process, etc. at one process, and has the advantage which can skip many 
processes. 
[0005] 

[Means for Solving the Problem] Invention of the claim 1 for solving the aforementioned technical problem As essential 
element, 0.2 - 3.0% (it is below the same mass%) of Si, 0.2 - 3.0% of Mg is included. 0.01 - 0.5% of Mn, 0.01 - 0.5% of 
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Cr(s), One sort of 0.01 - 0.5% of Zr and 0.001 - 0.5% of Ti or two sorts or more are included. Furthermore, Cu 0 - 2.5%, 0 - 
0.2% of Sn, Zn 0 - 2,0% One sort or two sorts or more are included. The direct casting rolled plate of aluminum alloy with 
which Fe is regulated to 1 .0% or less, and the remainder consists of aluminum and an unescapable impurity Furthermore, it is 
the cold-rolled board and the diameter of the maximum crystal grain of the metal texture of the board is 100. mum Mg2Si 
which it is the following and the surface section followed The total length over coupling faces of a compound is 50 
micrometers. It is the aluminum-Mg-Si system alloy board characterized by being the following, and is [0006]. Invention of a 
claim 2 as essential element 0.2 - 3.0% of moreover, Si, 0.2 - 3.0% of Mg is included. 0.01 - 0.5% of Mn, 0.01 - 0.5% of 
Cr(s), One sort of 0.01 - 0.5% of Zr and 0.001 - 0.5% of Ti or two sorts or more are included. Furthermore, Cu 0 - 2.5%, 0 - 
0.2% of Sn, Zn 0 - 2.0% One sort or two sorts or more are included. The pressing-down load P (ton) on the conditions with 
which are satisfied of the following ** formula using direct casting rolling equipment according aluminum alloy molten metal 
which Fe is regulated to 1 .0% or less, and the remainder becomes from aluminum and an unescapable impurity to a 
congruence roll 4mm of board thickness Direct casting rolling is carried out at the following boards, and they are after that 
and 15% further. It is 70% above. It cold-rolls at the rate of rolling of the following. Then, perform solution treatment in the 
range of the melting temperature of 400 ** - material, and cooling after solution-izing is quenched below to 175 ** with the 
cooling rate more than 2 **/s. Reheat to 180 - 320 ** after that, and maintenance for 0-25 minutes is performed. It is the 
diameter of the maximum crystal grain of the metal texture of the board 100 mum Mg2Si which the surface section followed 
the following It is 50 micrometers about the total length over coupling faces of a compound. It is the manufacture method of 
the aluminum-Mg-Si system alloy board characterized by considering as the following. ** :P. >=5.8 xl0-6, t, w, and Dl/2, v, 
and exp It corrects {1600/(T+273)} and (R/100) -0.5. t:appearance side - board thickness (mm) w:appearance ~ skin 
temperature ( **) of side plate width-of-face (mm) D:roll diameter (mm) v:rotl peripheral speed (mpm) and T:appearance side 
plate the rate of R: cold-rolling - (% [0007]) Invention of a claim 3 is aluminum alloy molten metal given in the 
aforementioned claim 2 and rolling conditions, and the same conditions. 4mm of board thickness Direct casting rolling is 
carried out at the following boards, and they are after that and 15% further. It is 70% above. It cold-rolls at the rate of rolling 
of the following. Then, perform solution treatment in the range of the melting temperature of 400 ** - material, and cooling 
after solution-izing is quenched to the range of 40- 175 ** with the cooling rate more than 2 **/s. It rolls round in the shape 
of a coil at the aforementioned temperature, and is the diameter of the maximum crystal grain of the metal texture of the board 
100 mum Mg2Si which the surface section followed the following It is 50 micrometers about the total length over coupling 
faces of a compound. It is the manufacture method of the aluminum-Mg-Si system alloy board characterized by considering as 
the following. 

[0008] Invention of a claim 4 as essential element 0.2 - 3.0% of moreover, Si, 0.2 - 3.0% of Mg is included. 0.01 - 0.5% of 
Mn, 0.01 - 0.5% of Cr(s), One sort of 0.01 - 0.5% of Zr and 0.001 - 0.5% of Ti or two sorts or more are included. 
Furthermore, Cu 0 - 2.5%, 0 - 0.2% of Sn, Zn 0 - 2.0% One sort or two sorts or more are included. The pressing-down load P 
(ton) on the conditions with which are satisfied of the following ** formula using direct casting rolling equipment according 
aluminum alloy molten metal which Fe is regulated to 1 .0% or less, and the remainder becomes from aluminum and an 
unescapable impurity to a congruence roll 4mm of board thickness Direct casting rolling is carried out at the following 
boards, and they are after that and 70% further. It cold-rolls at the above rate of rolling. Then, perform solution treatment in 
the range of the melting temperature of 400 ** - material, and cooling after solution-izing is quenched below to 175 ** with 
the cooling rate more than 2 **/s. Reheat at 180-320 degrees C after that, and maintenance for 0 - 25 minutes is performed. It 
is the diameter of the maximum crystal grain of the metal texture of the board 100 mum Mg2Si which the surface section 
followed the following It is 50 micrometers about the total length over coupling faces of a compound. It is the manufacture 
method of the aluminum-Mg-Si system alloy board characterized by considering as the following. ** :P. >=2.9 xl0-6, t, w, 
and Dl/2, v, and exp It corrects {1600/(T+273)} and (R/100) -0.5. tappearance side - board thickness (mm) w:appearance -- 
skin temperature ( **) of side plate width-of-face (mm) D:roll diameter (mm) v:roll peripheral speed (mpm) and T:appearance 
side plate the rate of R:cold-rolling ~ (% [0009]) Invention of a claim 5 is aluminum alloy molten metal given in the 
aforementioned claim 4 and rolling conditions, and the same conditions. 4mm of board thickness Direct casting rolling is 
carried out at the following boards, and they are after that and 70% further. It cold-rolls at the above rate of rolling. Then, 
perform solution treatment in the range of the melting temperature of 400 ** - material, and cooling after solution-izing is 
quenched to the range of 40 - 175 ** with the cooling rate more than 2 **/s. It rolls round in the shape of a coil at the 
aforementioned temperature, and is the diameter of the maximum crystal grain of the metal texture of the board 100 mum 
Mg2Si which the surface section followed the following It is 50 micrometers about the total length over coupling faces of a 
compound. It is the manufacture method of the aluminum-Mg-Si system alloy board characterized by considering as the 
following. 

[0010] Furthermore, invention of a claim 6 is 4mm of board thickness. After carrying out direct casting rolling at the 
following boards and rolling this round in the shape of a coil, it is the manufacture method of an aluminum-Mg-Si system 
alloy board given in the aforementioned claims 2-5 characterized by homogenizing maintenance for 2 to 24 hours (heating 
and a cooling rate 30 - 100 ** / time), and cold-rolling after that at the temperature below 580 ** 
[0011] 

[Embodiments of the Invention] Invention of claims 2-6 relates to the manufacture method of the aforementioned board about 
the board from which invention of a claim 1 was obtained by the direct casting rolling-out method and cold rolling among 
invention of each aforementioned claim. Hereafter, each aforementioned invention is explained in detail. 
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[0012] (1) Explain the reason which limited alloy composition of the board concerning this invention like the above first 
about invention of a claim 1 . Si is beta' in Mg at the time of paint / printing heating. Mg2Si called It deposits as a 
strengthening phase according to an intermediate phase or it, and intensity is raised. The addition was limited for the ductility 
after solution treatment falling at less than 0.2% with 0.2 - 3.0%, when the effect is small and exceeded 3.0%. Mg is 
dissolving in a matrix after solution treatment, and is contributed to ductile improvement. Moreover, as mentioned above, at 
the time of paint / printing heating, with Si, it deposits as a strengthening phase and intensity is raised. The addition was 
limited for the ductility after solution treatment falling at less than 0.2% with 0.2 - 3.0%, when the effect is small and 
exceeded 3.0%. As mentioned above, Si and Mg deposit as a strengthening phase at the time of paint / printing heating, and 
raise intensity. It is Mg2Si, when the abundance ratios of both this element differ, the printing hardenability also differs and Si 
and the weight ratio of Mg are Si>0.6Mg% s. It is set to superfluous Si to an amount, and it excelled more, and it bakes and 
hardenability is acquired. In addition, it is a book, even if it carries out little addition of Ag, the Cd, etc., in order to control 
the aging behavior at the time of paint / printing heating. 

[0013] Mn, Cr, Zr, and Ti are added in order to raise detailed- izing or matrix intensity of crystal grain, respectively. The 
addition is one sort of 0.01 - 0.5% of Mn, 0.01 - 0.5% of Cr(s), 0.01 - 0.5% of Zr, and 0.001 - 0.5% of Ti, or two sorts or 
more if needed. Under at a minimum, if there are few effects and they exceed an upper limit, the ductility after solution 
treatment will fall, respectively. Moreover, Cu, Sn, and Zn deposit at the time of paint / printing heating, and raise intensity. 
Moreover, addition of Sn is effective in improving surface quality. The addition is one sort of 0 - 2.5% of Cu(s), 0 - 0.2% of 
Sn, and 0 - 2.0% of Zn, or two sorts or more if needed. Here, in 0%, when each element does not add, it means a certain thing. 
Moreover, by the case where it adds, with 2.5% or less, 0.2% or less, and 2.0% or less, if these are exceeded, corrosion 
resistance will fall, and each element was limited for producing evils, like quenching susceptibility becomes high, 
respectively. Fe is usually contained as an impurity of aluminum. However, if Fe tends to make Si and a compound and is 
contained exceeding 1 .0%, it will check the improvement in on the strength at the time of heating in the case of paint and 
printing, in addition, B usually added as detailed-ized material of a cast structure etc. ~ if it is 0.1% or less of addition, 
especially the effect of this invention will not be spoiled 

[0014] Next, it is a diameter of the maximum crystal grain in the metal texture of the rolled plate of this invention 100 mum 
Having considered as the following is 100. mum When exceeding, it is because it is not desirable as a molding material that 
surface deterioration arises after the fabrication from which ductility sufficient as a charge of forming material is not acquired 
etc. Moreover, Mg2Si which continued in the metal texture of the surface section of the rolled plate concerning this invention 
The total length over coupling faces of a compound is 50 micrometers. Having considered as the following The 
aforementioned total length over coupling faces is 50 micrometers. When the big and rough main solute system compound 
containing Mg which is exceeded, or Si has already deposited before paint / printing, the amounts of dissolution run short and 
it is because the improvement in on the strength at the time of paint / printing heating becomes less enough. In addition, the 
board thickness of the rolled plate concerning this invention is about 0.7-3mm. Before the improvement in strong (YS) 
heating, it compares [ in / heating at the time of the paint after fabrication, and printing / the elongation before paint / printing 
heating is excellent in a moldability at 27% or more so that clearly / in the example which describes this rolled plate later 
although it is as more than / content / of the aluminum-Mg-Si system alloy board concerning this invention ] and is ** /, and ], 
and it becomes high 100 or more MPas, and is suitable for the molding material of the above 

[0015] (2) After carrying out direct casting rolling of the invention of claims 2 and 3 about the manufacture method of the 
rolled plate concerning invention of the aforementioned claim 1 about invention of claims 2 and 3, they are cold rolling and 
the thing heat-treated and manufactured about this. It lets a nozzle 3 pass for aluminum alloy molten metal 4 of a publication 
to the aforementioned claim 1 using direct casting rolling equipment with a congruence roll when this direct casting 
rolling-out method of this invention is explained drawing concretely, as shows it to drawing 1 and drawing 2 . Supply 
continuously between the congruence roll 1 and 2, and it is made to cast and solidify between the closest-approach points A of 
the congruence rolls 1 and 2 from the nose of cam B of a nozzle 3, and rolls out by about A points. In addition, in drawing 2 , 
C points are the last congealing points of a molten metal. After this invention performs cold rolling and solution treatment to 
the direct casting rolled plate manufactured in this way further, it is quenched to it, and it performs reheating processing 
(claim 2) or elevated-temperature coil rolling up (claim 3) to it succeedingly. 

[0016] It is characterized by making direct casting rolling with one congruence roll realize processing required in order that 
these manufacture methods may control a metal texture called the solidification in DC casting of a conventional method, and 
plastic working in hot rolling, and it becomes very important to define appropriately the direct casting rolling conditions in 
this congruence roll. In order to find out such conditions, examination from a fundamental viewpoint is energetically 
performed about the relation between the conditions of congruence roll direct casting rolling, a metal texture, and a 
mechanical property. They are the following ** formula and ** about the pressing-down load P (ton) applied to a,congruence 
roll as a result :P >=5.8 xlO-6, t, w, and Dl/2, v, and exp It corrects (1600/(T+273)} and (R/100) -0.5. t:appearance side - 
board thickness (mm) w:appearance -- skin temperature ( **) of side plate width-of-face (mm) D:roll diameter (mm) v:roll 
peripheral speed (mpm) and T:appearance side plate On the conditions with which are satisfied of the rate of R:cold-rolling 
(%) 4mm of board thickness 15% after carrying out direct casting rolling at the following boards It is 70% above. Cold rolling 
of the following, Then, it found out that it was possible to manufacture the aluminum-Mg-Si system alloy board which has a 
performance equivalent to a conventional method by performing solution treatment in the range of the melting temperature of 
400 ** - material, and quenching cooling after solution-izing below to 175 ** with the cooling rate more than 2 **/s. It is ** 
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about the pressing-down load P (ton) here :P >=5.8 xlO-6, t, w, and Dl/2, v, and exp Having been referred to as 
{1600/(T+273)} (R/100) and -0.5 By the pressing-down load smaller than this, the plastic deformation irreversible 
deformation from a solidification end runs short, fragmentation of a crystallization phase is not fully performed, but it is for 
elongation to fall compared with the case where it manufactures by the conventional method, and as big pressing down as the 
case where the rate of the last cold-rolling is small is needed. In addition, for this conditional expression, the rolling reduction 
at the time of cold-rolling of a back process is 15%. It is 70% above. It is the case of the following. In addition, about the 
cooling rate after direct casting rolling, although especially a limit is not prepared, in order to fully demonstrate the effect of 
subsequent solution treatment, cooling at as quick a speed as possible is desirable. 

[0017] It is a rate of cold-rolling 15% It considered as the above because trituration of an organization produced at the time of 
solidification was not fully performed in the case of not more than this but a ductile fall was caused, and it is an upper limit 
70% It is 70% which was considered as the following. It is because the things with the above-mentioned conditional 
expression of the pressing-down load at the time of direct casting rolling differ in the case of the rate of cold-rolling to 
exceed. Moreover, having carried out solution treatment temperature to more than 400 ** for making Mg and Si dissolve, and 
quenching to the temperature below 175 ** with the cooling rate more than 2 **/s Although it is the 1st purpose to make 
supersaturation dissolve without producing the deposit of alloying elements, such as Si, Mg, etc. which are dissolving before 
cooling, as much as possible, to deposit a detailed strengthening phase at the time of next paint / printing heating, and to raise 
intensity It is because the fall of elongation is also caused in cooling to the cooling rate of under 2 **/s, or the temperature 
more than 175 ** since a big and rough compound deposits during cooling. 

[0018] In the manufacture method given in the claims 2 and 3 of this invention After above-mentioned soju_ipjo4i^atme_it, it 
quenches belowJ oUJ5-£!jMthjthe c^ojing rate mojj_thaji2j_!/S- after that 180 - 320 ** -- reheating - the maintenance for 0 - 
25 minutes - carrying out (claim 2:resraratl6h processing) — Or after above-mentioned solution treatment, it quenches to the 
range of 40 - 175 ** with the cooling rate more than 2 **/s, and rolling up (claim 3:elevated-temperature coil rolling up) is 
needed in the shape of a coil at the aforementioned temperature. It is because the problem that a G.P. zone deposits by natural 
aging like a conventional method, the intensity after paint / printing heating is not fully obtained, or intensity rises and a 
moldability falls remarkably arises although it is possible that this manufactures the plate of a performance almost equivalent 
to the plate obtained at the conventional process also according to an above-mentioned process. As well as a conventional 
method when based on direct casting rolling with a congruence roll, it is necessary to suppress the G.P. zone generation by 
natural aging by above-mentioned restoration processing or elevated-temperature coil rolling up. 

[0019] Although the manufacture method of a claim 2 is quenched to the temperature after solution treatment and below 175 
** like the above and reheating processing (restoration processing) is performed succeedingly, this processing is reheated to 
1 80 - 320 **, performs maintenance for 0 - 25 minutes, and cools it radiationally to a room temperature after that, here - 0 a 
part ~ when maintenance reaches the temperature of not holding, i.e., 180 - 320 **, it is a meaning which cooling without 
holding also includes As for this reheating processing, it is desirable to usually carry out by the continuous annealing furnace 
(CAL). Moreover, although the manufacture method of a claim 3 is quenched to the temperature of 40 - 175 ** after solution 
treatment, rolls round in a coil by this temperature requirement (elevated-temperature coil rolling up) and processes neglect 
etc. to a room temperature after that like the above The processing after this elevated-temperature coil rolling up may leave 
and cool a rolling-up coil radiationally to a room temperature as it is, and at rolling-up temperature (40-175 **), it may be 
held all over a furnace for less than 36 hours, and it may cool it radiationally after that. Furthermore, after 
elevated-temperature coil rolling up, a room temperature may be left and followed for a while, it may hold all over the furnace 
of 40 - 175 ** for less than 36 hours, and you may cool radiationally after that. The method by which the processing after 
these elevated-temperature rolling up is known from the former about the aluminum-Mg-Si system alloy is applied if needed. 
In addition, the range is in the heat treatment conditions of this restoration processing and elevated-temperature coil rolling-up 
processing because a predetermined performance is not obtained even if under a minimum exceeds an upper limit again. 
Moreover, the effect is not spoiled, even if it performs restoration processing, after not restricting and leaving it several 
months or more about solution treatment, then especially the room temperature neglect time from quenching to restoration 
processing implementation. 

[0020] (3) Invention of claims 4 and 5 relates to the another manufacture method of the rolled plate concerning invention of 
the aforementioned claim 1 about invention of claims 4 and 5. That is, it sets to the manufacture method given in the 
aforementioned claims 2 and 3, and the rate of cold rolling after direct casting rolling is 70%. It is the case where it exceeds. 
In this case, they are ** formula and ** about the pressing-down load P concerning a congruence roll (ton) :P >=2.9 xlO-6, t, 
w, and Dl/2, v, and exp It corrects (1600/(T+273)} and (R/100) -0.5. t:appearance side - board thickness (mm) 
w:appearance - skin temperature ( **) of side plate width-of-face (mm) D:roll diameter (mm) v;roll peripheral speed (mpm) 
and T:appearance side plate It considers as the rate of Rxold-rolling (%), and the conditions about a pressing-down load are 
changed to claims 2 and 3 compared with the case of a publication. For this, the rate of cold rolling is 70%. It is because the 
case of claims 2 and 3 does not need to enlarge the pressing-down load at the time of direct casting rolling in order to perform 
fragmentation of a crystallization phase during cold-rolling, if it exceeds. Moreover, it is the same as that of the case of claims 
2 and 3 that as big pressing down as the case where the rate of the last cold-rolling is small is needed. The conditions of the 
solution treatment after cold rolling, quenching, restoration processing (claim 4), or elevated-temperature coil rolling up 
(claim 5), meaning, the effect, etc. are the same with having explained by the aforementioned claims 2 and 3. 
[0021] (4) It is the manufacture method which cold-rolls about invention of a claim 6 by carrying out direct casting rolling, 
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rolling round invention of a claim 6 in a coil in the manufacture method according to claim 2 to 5, homogenizing this, and 
continuing. Such homogenization can be performed for the purpose of a deposit of the dispersed phase particle containing a 
dissolution and transition element of the solidifying segregation of a direct casting rolled plate, and, thereby, a ductile 
improvement and improvement in intensity can be aimed at. This homogenization condition was considered as maintenance 
(heating and a cooling rate 30 - 100 ** / time) for acquiring the property of the above-mentioned purpose at the temperature 
below 580 ** for 2 to 24 hours. 

[0022] As explained above, it becomes possible to manufacture the aluminum-Mg-Si system alloy board which is excellent in 
the small printing hardenability of aging by the low cost by this invention. Since processes, such as ingot making to the 
preceding paragraph story of that for which the restoration processing or elevated-temperature rolling up for suppressing 
natural aging like a conventional method is needed, facing, homogenization, hot rolling, and cold rolling, are simplified 
sharply, a total manufacturing cost is reduced sharply. 
[0023] 

[Example] Next, an example (example of this invention) is further explained to a detail for this invention with the example of 
comparison. The aluminum-Mg-Si system alloy molten metal of the composition shown in Table 1 is used as a board with 
direct casting rolling equipment with the congruence roll of a horizontal type shown in drawing 1 and drawing 2 , this is 
cold-rolled further, and it is 0.7-3mm in thickness. The plate was manufactured. The detail of this manufacture condition is 
shown in Table 2. 
[0024] 
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[0026] Thus, about the manufactured plate, the diameter of the maximum crystal grain in the metal texture of a board was 
measured with the optical microscope. Moreover, Mg2Si which the surface section followed Using the scanning electron 
microscope, the reflection-electron image was observed and the total length over coupling faces of a compound was 
measured. Moreover, after [1,5, 20, and 60 ] manufacture During the day, the tension test was carried out, after leaving it in 
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a room temperature. Furthermore, paint / printing heating was simulated. The tension test was performed after giving heating 
for 60 minutes at 175 degrees C. The tension test measured tensile strength, proof stress, and elongation by the JIS No. 5 test 
piece for tensile test. These results are shown in Table 3. 



[0027] 
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[0028] clearer than Table 3 - as - the rolled plate and its manufacture method (A-G) of this invention ****-- it turns out that 
the ductility before heating (elongation) is also excellent in the proof stress elevation by heating in the case of paint and 
printing greatly (100 or more MPas) (27% above), and it is further excellent in the stability by room temperature neglect of 
these properties On the other hand, example of comparison which separates from the composition specified by this invention, 
or separates from the manufacture conditions of this invention (H-N) It turns out that the proof stress elevation before and 
behind heating is inferior also in respect of the ductility before heating (elongation) small. 
[0029] 

[Effect of the Invention] Thus, according to the aluminum-Mg-Si system alloy board concerning this invention, and its 
manufacture method, the deposit of the G.P. zone at the time of natural aging can be suppressed, a strengthening phase can 
deposit promptly by heating in the case of paint and printing, the aluminum-Mg-Si system alloy board with which aging has 
small high age-hardening nature can be obtained by the low cost, and a remarkable effect is done so on industry. 



[Translation done.] 
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££L<l±2Sat££-#, SSfcCu 0- 2.5% . Sn 0- 
0.2%. Zn 0- 2.0% m^L<l42«ELL£-£*. Fe 

sri.ojaaTtfflsut. ^^'ai^w^^mw^^ 

\^X. ffT^fSP(ton)^TE^(D^^ifE^^^T\ 
mi?4nim OT^KtasaSBSEEC R:*<Ofc. 15% 
30 lil±70% ^^^JE^T'^^JEEL. «E^T400 TC-tt 

^15:2 °C/s^^aJ3tjgT175 Xr£lT«CWl^ 
miSO -320 t CtC*¥M*LT0 -25^i0^5rfft\ ^ 
cO^c^Jg^CO^c^r^^lOO jum 
^^^LfcMgiSi {t^^^$^50^m OTfc 

■r^c fc *i«t-r5Ai-Mg-siiR^fe«<^Bassr& 

v . exp {1600/(T+273M • (R/100) " 0 • 5 

40 si^^«osuw&'r*s. 

[0008] ist, ff^3l4^J(i. ^7U^^ LT 
Si 0.2-3.0%. Mg 0.2-3.0%^^. Mn 0.01 -0.5%. 
Cr 0.01 -0.5%. Zr 0.01 —0.5%. Ti 0. 001-0. 5%cO 1 
S^t<i±2StUi^^. HfcCu 0- 2.5% . Sn 0- 
0.2%. Zn 0- 2.0% m5^L<l42«fcU:£-£*. Fe 

^i.omrwju s^^Ait^naft^Mw^* 
W4m wTco»E^jiJSMu. sgt-e^a. 70% 

50 WX^EE^X'^EEL. i^v^T400 -C-M^^^li 
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tiffi¥l 0-110232 



320 rtlSMLTO -25#«&8£?t^. 

© : P §2.9 xlO" 6 - t • w • D 1/2 * 

t:{tiffl«E<uih w:tUfltlsW, D:o-;HeS(Mi). 
v:n-/HW(Bpn) . T:SiMlja^( °C) . R:& 

[0009] mz#50m&* mm$m(<zmM<D 
comizwimm&mL. mzzco®. 70% m^sg* 

[ooio] it:, n%m6<wm*. tmAm ot^ 

580 *COT<7)£aj&T2 -24Ifffift&<7>^«JI <Mfc 

• j#sjmb3omoo v/ &m ) zftiK *0>mmB3£ 

[00 11] 

[00 12] ( 1 ) H^KOfffiBtov^T 

x o izmnk ■ mwmmitzs\ t&t&nmt tx^ih 
oizsi % mzmm ■ mninn$miz%nmt ixvt& 

-tfiO^fflfllttfc^rO, Si. Ms<7)ffiMtt#Si>0.6Mg 
^lfr£riyVn-;kf£££>t^ Ag. CdiirSr^fi^ 



v • exp { 1600/ (T +273)} .(R/100)-°- 5 

[ 0 0 1 3 ] Mn. Cr. Zr. Ti(i. ^ti^tm^^MB 

ft 6. ^-fiOWi. j&SfcJGtTMn 0.01 —0.5%. Cr 
0.01—0.5%. Zr 0.01 -0.5%. Ti 0.001-0. 5%tf) 1S£ 

ifcgWfctT, Cu 0-2.5%. Sn 0 
-0.2%. Zn 0~2.0%mi£gL<te2TOU:T&6. - 

sft-r*. ajtsanrt**^ #7eR£**i**u 2. 

5%&T. 0.2%UT. 2.flraTfcKR£LfcOtt. -ft^>£ 

mm^t<, \.o%mtx&tti$>tmm-mw-r 

[0014] mz, ^%^m^mm^mmzmh 
fe*3ese@&ioo jum mr^ tfc^ti. 100 jum ^^g 

w fmmt,zm?tixtf$Ltm, smmt lxw*i> 

30 &o&mmtzi$^x. 3§^L^Mg2Si fc-&m<r>m±si: 

WL<?>®M\±. 0. 7-3mmiJgn^ s 

irt>*zmmts mzmtmmmx'i>ty?>fr%z:t 
< . m& ■ ^ft(tj[miu^fw>'2 7%tLhx-riaettt: 

Jg (YS) <Dfa±.m\immlZ}tL, lOOMPa^XM 
[0 0 15] (2)1**312, 3£7)^t^UT 

2 . 3 ^gffiti . mm^m l <0IKBC«*» S ffi 

[1 1 mm 2 (z^tX 0 =5r5Rn-;W= J: SE^jtK 

» 50 sga^ffl^T . mfflxx 1 ctam^ a i £&$&4 s: 
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[ooi6] z.tit>0mkfiMt. m&®M&t&?<n* 

® : P ^5.8 xlO- 6 • t • w • D 1 ' 2 - 

tiffifflftU^OwK w.\mXm{m). D:n-;Mt&(ninK 
v:D-;PJM(npi) . T:aiffl«ctf>flffi2BK< *C) . R'.<v 

fcft. 15% J2LL70K *St^raEffi. *^T400 -C-tt* 
D : P S5.8 XlO" 6 • t • w • D 1 ' 2 - 

15% JSLb70Z &ffi<?)^Xfo$>. 5rJ3. 
[0017] &S¥£15% Lfc<0(i, ZtlVkTV 

M£-£*fc#>T*9. 2 'C/sU±cO^SJ^JgT175 *C 

zvfft %itx ®mz fl±§*s £ t #m i wca> & 
[0018] ^mmtm 2 , 3 \zum<r>wmmz 

&T175 TOT t-tl&U £cDf£180 -320 K^WM 
LTO -25^ffi^fro : m^M) *\ 

«©9 (^^3 :M=M/W£SW9> 



tiMz&mzym*. -®<?)Ma-Mz£&mmm& 

%nkotc%&*^tz-ftzMZ, JRP-/H« 

mmtnmb^mfrivmmm b <mmz 
^xmmizmmm.f)^mn^K *<m& 

v • exp { 1600/(T+273> } • (R/100) " ° • 5 

°c/stLbco^a]^ri75 rmr^^t^^^ 

ffiT#mP(ton)5r. 
v - exp U600/(T+273) } • (R/100) " o - 5 

[00191 IS^2c7>^^ii. H^£0^<^t 
^Sm. 175 °cmT^ag^^L, ^I^^^SM^ 

a (gTcJM) Sfr^* 5 . c«o«yaii. iso -320 t;«c 

•thh^X'hh* Z\Z\X0 ftcomtfbli. «SL*^i 
tBP^lSO -320 'CcO&m^iJiiU^ ffi^-SCli: 

it. mizmmmi < c ad Ti»r503&«w* l 

W@t. 40-175 WiaJS^m^L. ^^)^icHT3^ 
/Ptig^KO <iiMS3>f;W&&JK9) *ff^. ^f^M 

^StT^LTt iv^L, SSKOiW (40-175 

-o x'Fwz3 6®mmmi, *<omtiiLTi>z 

\\ £tz. Wlzm^Jtl^ZW.Wk. Ltf^<^B(c 
40 Jfegt, MWC 40-175 fl C^+tc3 6B^m^ 

&mn. Ai^-si^&tf£^xm®*t>$at>tix\^ 

50 [0020] (3)MOT4. 5«W:o^T 
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© : P £2.9 xlO" 6 • t • w • D 1 ' 2 * 
t:JtJfflW(nn). w:migM(mmh D:a->Mgg(nmh 

l£^3SE©^ETfflfiSriil*3l2, 3 
[002 1] (4) |f«3S60^fflfc:o^T 

^x. mmffiE&Lx^frtmm*)* zti&$m 
immt. m^xtt®Km*mm-mmi&xhh a 



( 6 ) mm 1 0-1 1 0232 

1 0 

&n-;U£jtoWff"FlW<ton) £©5t 
v . exp { 1600/(T+273> } • (R/100)" 0 * 5 

mmmxi ^mmm (M ■ h&bsj£3omoo 

[0022] EUJMHLfc J: o MCi 0 . 6$ 



[0023] 

Mz£&\&mm&wm.?WLtL. ^tt^mz^m& 

MIX. i?£0.7 -3mm CD»f£$mL^ £ 
[0024] 





No. 


££>0<ft?£&J£ (massX) 




Si 


Ms 


Fe 


Cu 


Sd 


Zd 


Mn 


Cr 


Zr 


Tt 


Al 


n 


1 
2 
3 
4 
5 


U 
0.6 
0.8 
1.0 
0.8 


0.4 
0.4 

a 4 

0.4 
<X4 


0.2 
0.2 
0.2 
0.1 
0.1 


0.4 
0.3 

0.8 






0.2 


0.05 


0.06 


0.02 
0.02 
0.02 
0.02 
0.O2 


m 
mm 
m 
nm 


jt 


6 
7 
8 


0.05 

4.2 

1.4 


0.4 
0,4 

a is 


0.2 
0.2 
0.2 


0.4 
0.4 












0.02 
0.02 
0.02 


Ufit 

a* 



[0025] 



★ *[^2] 
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1 

if 
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Y *)« 


_)_>_> e e p 

y if -t* 5 5 ^ 




I a 

ii e 


o o o o 
X X X X 


e e o 

X -> X J x ->-J 




ii " 


in n in ie m in ie 




i * 


a o o d o e O 

X X X X X X X 

UJ in L«3 V9 n *0 m 


O O © © «» o o 

X X X X X X K 


1 

I 
5) 




9SS Sfifift 

LEj C»J 9v Q9 


82SSSSSSS* 


1 s 

is ! 


3S 

_J _> _> J>-J> O X 


J J J J J J J 
•W ;? 5? i? « 4? -» 




a- 


erf c>i *S oS a* aS od 


g oi irf «d «d id 


i 1 

□ 01 s 




SS8SSSI 


is i 


O H IO CO O O O 

u* ■* trf « 


£ 2 S ^ 


i. i 




S S S S i5 3 3 


i* i 


oJ wl -J «H «H oi 


B 3S & S 8 fe 

cJ _( v| J H — -i 


lis g 




B3»RIS 


1 I 






•< 










<couciatt.u 






^«5$ 





88 



13 



as 

X X 

■ft 

ii 



[0 0 26] ZCDXoCm&ZtltimitZ^UT. £<0 



[0027] 

50 
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13 14 







&JttS* 


• «t * « 






Due 


***** 

.si 
« 


MBit 




SHt* 


2 0B& 


6 0B» 


mo 
w. * 


TS R El 
(Vl) (Vt) (» 


TS ffi 11 
(KW) (VI) (1) 


IS IS U 
(VI) (Vft) <X) 


75 YS fl 
(Vi)(MPi> (» 


* 

ft 
w 
w 




5 2 


ft 


-am 
a** 
*ft 


240 H4 29.8 
295 241 24,6 
55 127 


238 121 2a 9 
280 244 24. S 

52 123 


238 127 28.5 
288 249 26.3 
80 122 


238 127 28.8 
292 251 25.7 
54 124 




9 4 


« 


amwir 

JWWfe 


239 123 MLS 
285 244 37.4 
57 121 


238 121 Sat 
280 238 23.1 
52 118 


238 127 32. 1 
298 244 2d 8 

fin in 


238 127 29. 7 
292 245 24.2 
54 118 




5 5 


m 




238 107 & 9 
288 2» 24.4 
32 128 


238 1U 32.4 
280 235 24.3 
32 124 


238 117 32.3 
288 240 24.1 
80 123 


238 117 30.7 
292 241 26.5 
54 124 




4 9 


« 




232 115 20.4 
274 239 23.3 
43 124 


238 121 32.0 
280 242 26,0 
52 121 


238 in 3a 5 
298 24T 26,2 
60 120 


238 127 32.1 
292 248 25.9 
54 121 




1 5 




MB* 


228 123 30.3 
285 244 27.4 
37 123 


238 121 31.5 
280 22B 23.1 
52 118 


238 127 30.3 
298 244 26.8 

60 in 


238 127 28.7 
292 245 24.2 
54 118 




5 8 




ft» 


242 120 %.9 
303 244 26.9 
61 124 


243 123 27.2 
289 245 22.8 
56 122 


238 123 28.6 
296 236 23,5 
60 113 


238 122 29.2 
2S2 232 25,7 
54 110 




42 


ft 


Amu? 


242 118 H2 
3Q3 244 26.6 
61 125 


248 121 34.5 
298 242 22.8 
SB 121 


238 121 312 
298 Z36 23.5 
60 115 


238 123 33,0 
282 234 23.7 
54 111 


it 
R 

n 




13 7 


s 


anna 


200 114 18.9 
245 168 11.0 
49 46 


2M 121 19.7 
244 163 10. 8 
40 44 


203 127 19.0 
248 164 10.8 
40 37 


201 12T 15,4 
238 159 1L3 
87 82 




in 


ft 


AOttft 

am* 


227 112 23-3 
277 234 22.1 
50 122 


233 118 84.1 
279 233 23.7 
46 129 


245 111 33,7 
238 23t 22.2 
43 120 


249 111 23,5 
293 235 22.1 
44 124 




58 


a 


m 


227 130 27.6 
277 196 28.4 
50 65 


233 128 27.3 
278 184 23. T 
46 65 


245 137 2SL9 
288 193 22, 1 
43 56 


249 14i 2T.0 
293 189 25.6 
44 45 




4 9 


ft 


nmrn 


»« 143 9LT 
207 212 24.4 
92 88 


245 147 31.0 
302 200 22.6 
57 £ 


248 158 29.8 
306 200 22.0 
S3 42 


297 159 30.0 
312 208 K.7 
55 49 




5 8 




AoftflEi 
jtafttt 
*a 


176 86 249 
ITS 87 24 5 

-3 J 


180 88 27.9 
172 87 25.9 
8 1 


175 87 27.8 
177 89 26,1 
1 _1 


174 87 27.2 
176 86 26.4 

* zk 




105 




Afttt 


248 159 14.9 
817 276 ITf 
68 11J 


252 159 19,8 
816 387 T6L1 
64 103 


255 155 13.4 
305 264 11.1 
50 ICS 


259 ISO 118 
311 266 11.4 
52 106 




59 


* 


Jnftfl 
jbftft 


233 138 US 
293 152 30.6 

22 16 


231 133 310 
248 154 30.0 

IT '19 


234 134 31.8 
254 158 31 2 
20 21 


234 132 32.2 
256 158 30.5 
22 26 



£) SffCpg : ftftlcJL&Y SWn^i 1 0 DM Pa. aftlWHKra2 7* 



[0028] ^3 j; mt>fr%£ 1 *mmiBm * comm&tt-mti&tmmm) m&i&mbi. 
tmx) i>mi (27% J2LU , z t>izztit>&m.<r>m C0029] 
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1 5 

ym&mmi. mm ■ mmw^comm^iiHz 
mi ] mMu-Mzxhm&m&mmu mm) 



mi] 




) #$ppl 0-1 1 0 23 2 

1 6 

1 ±n-;u 

2 Tn-;U 

3 JX)V 

c mfr>m$fflR& 




(51) Int. Cl. 6 

C 2 2 F 1/00 



68 5 
686 

69 1 
692 

694 



F I 

C 2 2 F 1/00 



685 

686B 

69 IB 

692A 

692B 

694A 



(72mm # & 



(72) IBM PR. #H» 

^ms^mrtT^Eiiiwi^ mm 
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